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The use of antibiotics, including therapeutically in human and veterinary medicine, or as prophylaxis of growth
promotion in animal husbandry, ultimately exerts selective pressure favorable for the propagation of antibiotic resistant
bacteria. In this study we have determined the resistance for antibiotics of E. coli from pig farm environment, and
investigate genetic relatedness by random amplification of polymorphic DNA (RAPD). Six farms were randomly selected
in Gyeongsanman-do and Busan provinces for collecting samples from feces, manure and underground water. A total of
88 isolates from feces, 74 isolates from manure and 1 isolate from underground water were analyzed by antibiotic
resistance and RAPD. Antibiotic resistance testing was performed by disk diffusion method using 16 antibiotics. The
highest percentage of antibiotic resistance of isolates from feces and manure was found to the following antibiotics;
tetracycline (100% and 100%), sulfamethoxazole/trimethoprim (60.2% and 62.2%), streptomycin (50.0% and 68.9%),
chloramphenicol (56.8% and 56.8%), ampicillin (50.0% and 81.1%) and cephalothin (50.0% and 51.4%). Of isolates
from feces and manure, 22.7% and 20.3% showed multiple resistance to 4 and 5 antibiotics, respectively. The isolates
from GE pig farm showed six RAPD patterns. A single pattern, RAPD-C, was predominat in feces isolates (50.0%) and
manual isolates (46.7%), and the rest of feces isolates showed RADP-A, B and E pattern and manure isolates showed D
and E pattern. One isolate from underground water showed F pattern. The appearance of multiresistant in E. coli isolates
from pig farms environment is a problem of major concern of public health and RAPD may offer an useful tool of
discrimination for the epidemiological investigation.
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FIAZ1AL At g o= AW dis 93k AR E7HE
<t A1Q1 avoparcinS 53t glycopeptide +tA] Aol 2
3l Q1A vancomycin®l] WAS 717 A|xt<] vancomycin-
resistant enterococci (VRE)S] WA futslsl o )i
o= &8 avoparcin AMES FAEE T AMEAHTHE
A ARE-S A AlFed HaskslEe FAlE ¥
slElo] 7ka gk (2,12). HE3F AEle 19861 HE S
8 A 71l AHgeke As 548kl dnkae
1995133} 1998130l Z}Z} avoparcin®} virginiamycin®] AF8-S
w74, EUE
2 virginiamycin 5 57HA @tAlE AYE
S8l AL FAEA (9,24). A= o]u] 199010
ThHE B A8 s Ee o] ARE-S A8
©™, 1997139l avoparcin®] S FX], 20037 F-E]= spira-
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aprinocid 6% BIFALS A X§ 22 AME3HE AS A8}
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199913 avoparcin, bacitracin, spiramycin, tylosin
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chloramphenicolgl

| 539
pulsed-field gel electrophoresis (PFGE), ribotyping, randomly
amplified polymorphic DNA (RAPD), restriction enzyme analysis
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Table 1. Tsolation frequency of E. coli from pig farm environment

) Feces Manure Underground water
F Provi No. of pigs
arm rovince housed No. of No. of No. of No. of No. of No. of
sample isolates sample isolates sample isolates
GA Busan 500 10 14 10 12 2 0
GB Busan 1,000 10 13 10 10 2 0
GC Busan 500 10 11 10 1 1 0
GD Jinju 2,000 10 18 10 19 1 0
GE Sacheon 1,000 10 20 10 15 1 1
GF Kimhae 800 10 12 10 17 1 0
Total - - 60 88 60 74 8 1

3. A LHIAIH

e ool tigk drAl WAAIE-2 NCCLS (18)°]
ute} tamshibi o s AA8kg) om, A5 BBL antibiotic
diski= Becton-Dickinson (USA)OA Fufjel= 175-2] &t A)
=, ampicillin (Am), amoxicillin/clavulanic acid (Amc), cephalothin
(Cf), cefozolin (Cz), cefoxitin (Fox), cefotaxime (Ctx), cefepime
(Fep), imipenem (Ipm), streptomycin (S), gentamicin (Gm), ami-
kacin (An), ciprofloxacin (Cip), norfloxacin (Nor), trimethoprim/
sulfamethoxazole (Sxt), chloramphenicol (Cp) 2 tetracycline (Te)
o]t AlEHS F8]7E Mueller hinton broth (Difco)
o vkt & 555 Mcfarland No. 0.5%2 ZA3}aL, Bt
HE-S o]-83t] F77} 4 mm<l Muellar hinton agar (Difco)
| 2SIk 7 =% F 15 ool Al v=AE
dispenser= E31310m, 37CoAlA] 16~18A17F vljekst &
oAlte] Z71E Bkl UolE Wslltk el
RSl NOCLSel 7)ol wel wgaisom, asiE
o] B4 TAEL AT dF e deh=
TFRE i es siglv.

2

4. Chromosomal DNA % 4! RAPD

sAo] ¥21¥ #E Nutrient agar (Difco)ol]l vl F3s &,
DNA purification kit (Promega, USA)S o]-83slo] thdxlgte
ZHE genomic DNAE FE3o] AH83}%It)k. RAPDE 9
Sl primeri= Regua-Mangia 5 (21) 2 Pacheco & (19)°] ©]
" B31gk 1253 (5-GTTTCCGCCC-3)2.Z GeneAmp PCR
system 9600 thermocycler (Perkin Elmer, Applied Biosystems
Division, USA)E ©]-&3}e] AAISF3ITE PCR-E 50 pl WH-8-&
AccuPower PCR premix [2.5 U Taq DNA polymerase, 250 uM
each dNTP (dATP, dCTP, dGTP, dTTP), 10 mM Tris-Hcl (pH 9.0),
40 mM Kecl, 1.5 mM MgCl,, stabilizer and tacking dye] (Bioneer,

Korea)°ll DNA 3 pl$} primer 30 pmoleS AH&-3}SIT} PCR HF
532712 94Coll A 4% (denaturation), 37 CllA4] 43 (annea-
ling) 2 72°CollA] 483} (extension) 4 cycleS 3+ & tf
Al 94ColA 1% (denaturation), 37 Coll4] 1% (annealing) 2
72°Coll A 287} (extension) 30 cycle= 3 3}51 ™ postex-
tensions 72ColA 1027 e HF SFA=2 2%
agarose gelS AFE3lO] 4 Vieme] Ao 2417 A 7195
sto] gelstinh
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2 Nor9] 9%l sl HF F2FE L1~125% 2
Hulfe BElFE 2.7~23.0%9 WSS Bth wd 2
52 B2 Te (100%), Sxt (60.2%), Cp (56.8%), S (50.0%),
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Table 2. Antimicrobial resistance of E. coli isolates

No. of . No. (%) of resistant isolates
Sample isolates Type
tested Am Amc Cf Cz Fox Ctx Fep Ipm S Gm An Cip Nor Sxt Cp Te

44 2 44 3 1 1 1 0 44 11 1 9 7 53 50 88

. 08 R (50.0) (2.3) (50.00 34) (1.1) (L.1) (1.1) (0.0) (50.0) (12.5) (1.1) (10.2) (8.0) (60.2) (56.8) (100)
e I 10 12 37 31 21 44 0 0 33 12 11 14 1 4 4 0
(11.4) (13.6) (42.0) (35.2) (23.9) (50.0) (0.0) (0.0) (37.5) (13.6) (12.5) (15.9) (1.1) (4.5 (4.5 (0.0
R 60 7 38 12 11 2 6 0 51 16 2 17 13 46 42 74
81.1) (9.5) (51.4) (16.2) (149) (2.7) (8.1) (0.0) (68.9) (21.6) (2.7) (23.0) (17.6) (62.2) (56.8) (100)
Manure 74
I 4 34 32 36 19 41 0 0 17 15 11 13 9 4 6 0
(5.4) (459) (43.2) (48.6) (25.7) (55.4) (0.0) (0.0) (23.0) (20.3) (14.9) (17.6) (12.2) (54) (8.1) (0.0
R 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1
Under(i . 0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 0.0 (100) 00 (0.0) 00 00 0.0 (100.) (100.)
gvrv(::; I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

0.0) (0.0) (0.0) (0.0) (0.0) (100.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)

' AM, ampicillin; Ame, amoxicillin/clavulanic acid; Cf, cephalothin; Cz, cefozolin; Fox, cefoxitin; Ctx, cefotaxime; Fep, cefepime; Ipm, imipenem;
S, streptomycin; Gm, gentamicin; An, amikacin; Cip, ciprofloxacin; Nor, norfloxacin; Sxt, trimethoprim/sulfamethoxazole; Em, erythromycin;
Cp, chloramphenicol; TE, tetracycline.

* R, Resistance; I, Intermediate

25

227 B Feces O Manure

% of Resistant Isolates

68 638 6.8
54

2327 3
14 14 14

N B PR

1 2 3 4 5 6 7 8 9 10 11 12 13 14
No. of Antimicrobial Drugs

Figure 1. Distribution of multiresistant E. coli isolates.

4 AT 2ARE AR A, 28T F 365004 Hel RAPD
& Bo Fig 29} @t} =200 bpoll A 5,000 bp Abolol A
ek W8] 203%S Bl 71 =4 JeEGS & & 4~11719] Bo] ZEAES FAHA A~F7A 9] 639

o

AATE S FR el FelTe] A9 128 H 14F Al Eojsdor FEFLE A5 EeFo) Sojud E¥:

of digt YAl FE THEEACh = Table 33} o], B A (10%), B (30%), C (50%)
A 57 % B

, BB @ xslgrol| A B thA) 2 E (10%) IEE, EH|oA= C (46.7%), D (33.3%) 2 E
3}7] (20.0%) HE S, Aol A F of8lvks: Bo] A g3 %



U= AR Escherichia colRl &M LI ¥ RTH E4
MW A B C D E F
1,000 bp —»
200 bp

Figure 2. Representative RAPD fingerprinting profiles of E.
coli isolates from E farm. Lane MW contains the 200 bp ladder
molecular size marker.
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Table 3. Distribution of RAPD fingerprinting profiles of E. coli
isolates from E farm

Fingerprinting No. (%) of isolates

type

Feces Manure  Underground water
0(0) 0(C 0)
0(0) 0(C 0)
7 (46.7) 0C 0
5(33.3) 0(C 0)
3(20.0) 0(C 0)
0(0) 1(100)

15 (100) 1(100)

A 2(10.0)
B 6(30.0)
C 10 (50.0)
D 0( 0)

E 2(10.0)
F 0( 0)

20 (100)

Total
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